A Gram-stain-negative, aerobic, moderately halophilic bacterium, strain DY53 T , was isolated from a deep-seawater sample collected from the eastern Pacific Ocean. This isolate grew in the presence of 0.5-10.0 % (w/v) NaCl, at pH 6.5-8.5 and at 15-40 6C. The optimum NaCl concentration for growth of DY53
MK-7 as the predominant menaquinone and iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH and/ or C 16 : 1 v7c), iso-C 15 : 1 G, iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH as major cellular fatty acids. The genomic DNA G+C content was 40.8 mol%. Phylogenetic trees based on 16S rRNA gene sequences revealed that Fabibacter halotolerans UST030701-097 T was the closest neighbour, with 96.7 % sequence similarity. Based on phylogenetic, chemotaxonomic and phenotypic data, we propose that strain DY53 T represents a novel species of the genus Fabibacter, for which the name Fabibacter pacificus sp. nov. is proposed. The type strain is DY53 T (5CGMCC 1.12402 T 5JCM 18885 T ).
The genus Fabibacter was proposed by Lau et al. (2006) , with Fabibacter halotolerans as the type species, which is the only species in the genus at the time of writing. The genus was originally classified within the family 'Flexibacteraceae' (Lau et al., 2006) , and was then moved to the family Flammeovirgaceae together with the genera Reichenbachiella and Roseivirga (Ludwig et al., 2008) . The family Flammeovirgaceae, belonging to the phylum Bacteroidetes, was proposed by Yoon et al. (2011) and, at the time of writing, encompasses 16 genera. Members of the family Flammeovirgaceae have been isolated from various coastal marine habitats, such as sponges (Lau et al., 2006; Seo et al., 2009) , algae (Nedashkovskaya et al., 2005; Srisukchayakul et al., 2007) , tidal flats (Cha et al., 2011) and shores and beaches (Lewin, 1970; Takahashi et al., 2006; Yoon et al., 2007 Yoon et al., , 2008 Nedashkovskaya et al., 2010 , Nupur et al., 2012 . Only the species Flammeovirga pacifica was isolated from a deep-sea habitat (Xu et al., 2012) . Here, we present the results of a polyphasic study that describes a novel species of the genus Fabibacter isolated from a deep-sea environment.
A seawater sample was collected in August 2011 at a depth of 2672 m from the eastern Pacific Ocean (5.3004 u S 106.4869 u W) by using Go-Flo bottles (8 l; General Oceanic Inc.) mounted on a CTD (conductivity, temperature and depth instrument; Sea-Bird 911 plus) and a rosette assembly (General Oceanic Inc.). Approximately 0.1 ml seawater sample was plated on marine agar 2216 (MA; BD). After 7 days of aerobic incubation at room temperature (approx. 28 u C), a light-red colony, designated DY53 T , was picked. The strain was purified by repeated restreaking; purity was confirmed by the uniformity of colony morphology.
Growth at 0, 0.5, 1.0, 2.0, 3.0, 5.0, 7.0, 10.0, 12.5, 15.0, 17.5 and 20 .0 % (w/v) NaCl was investigated in a medium containing (l 21 ) 5.0 g MgCl 2 , 2.0 g MgSO 4 , 0.5 g CaCl 2 , 1.0 g KCl and 5.0 g peptone (BD), pH 7.5 (Lau et al., 2006) , as well as in marine broth 2216 (MB). The pH range for growth was determined at pH 5.0-10 (at interval of 0.5 pH units) in MB using the following buffers: MES (pH 5.0-6.0), PIPES (pH 6.5-7.0), Tricine (pH 7.5-8.5) and CAPSO (pH 9.0-10.0), each at a concentration of 40 mM. The temperature range for growth was determined by incubating at 4, 10, 15, 20, 25, 30, 35, 37, 40, 42 and 45 u C. Cell morphology was examined by optical microscopy (BX40; Olympus) and transmission electron microscopy (JEM-1230; JEOL).
Single carbon-source assimilation tests were performed using modified basal medium (Mikhailov et al., 2006) . The corresponding filter-sterilized sugars (0.2 %), alcohols (0.2 %), organic acids (0.1 %) or amino acids (0.1 %) were added to liquid medium. The modified basal medium contained (l 21 distilled water) 1.0 g NH 4 Cl, 0.044 g K 2 HPO 4 , 0.028 g FeSO 4 . 7H 2 O, 0.5 g yeast extract (BD), 500 ml artificial seawater and 50 ml 1 M Tris/HCl (pH 7.5). The artificial seawater contained (l 21 distilled water) 40.0 g NaCl, 24.6 g MgSO 4 . 7H 2 O, 1.5 g KCl and 2.9 g CaCl 2 . Acid production was tested by using MOF medium supplemented with 1.0 % sugars or alcohols (Leifson, 1963) . Oxidase and catalase activity, nitrate reduction and the ability to hydrolyse casein, gelatin, starch and Tweens 20 and 80 were tested according to Dong & Cai (2001) . API ZYM, API 50CH, API 20NE and API 20E tests (bioMérieux) were used to determine other physiological and biochemical characteristics according to the manufacturer's instructions, except that cells were suspended in 3.5 % (w/v) sea salts (Sigma). API ZYM strips were read after 16 h of incubation at 35 u C and API 20NE, API 20 E and API 50 CH strips were read after 36 and 72 h. Susceptibility to antibiotics was detected on MA using antibiotic discs containing the following amounts of antibiotic (mg unless otherwise stated): amoxicillin (10), ampicillin (10), bacitracin (0.04 IU), carbenicillin (100), cefalotin (30), cefotaxime (30), chloramphenicol (30), erythromycin (15), kanamycin (30), nalidixic acid (30), nitrofurantoin (300), novobiocin (30), penicillin G (10 IU), polymyxin B (300 IU), rifampicin (5), streptomycin (10), sulfamethoxazole (300), tetracycline (30) and tobramycin (10).
Fatty acid methyl esters were prepared from cells grown on MA for 48 h at 35 u C and analysed according to the instructions of the Microbial Identification System (MIDI; Microbial ID). Isoprenoid quinones were analysed as described previously using LC-MS (Xu et al., 2011) . Genomic DNA was obtained using the method described by Marmur (1961) . The G+C content of the resulting deoxyribonucleosides was determined by reversed-phase HPLC and calculated from the ratio of deoxyguanosine (dG) to thymidine (dT) (Mesbah & Whitman, 1989) .
The 16S rRNA gene was amplified and analysed as described previously (Xu et al., 2007) . PCR products were cloned into vector pMD 19-T (TaKaRa) and then sequenced to determine the almost-complete sequence of the 16S rRNA gene. The sequence was compared with closely related sequences of reference organisms from the EzTaxon-e database (Kim et al., 2012) . Sequence data were aligned with CLUSTAL W 1.8 (Thompson et al., 1994) . Phylogenetic trees were reconstructed by the neighbourjoining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods with the MEGA 5 program package (Tamura et al., 2011) . Evolutionary distances were calculated according to the algorithm of Kimura's two-parameter model (Kimura, 1980) for the neighbour-joining method.
Cells of strain DY53
T were rod-shaped (~0.5-0.7 mm wide and 1.5-5.0 mm long) (Fig. S1 , available in IJSEM Online), lacked flagella and stained Gram-negative. The strain was able to grow with 0.5-15.0 % NaCl in the medium described by Lau et al. (2006) and with 0.5-10.0 % NaCl in MB. The optimum NaCl concentration for growth was 2.0 % in both media. The detailed phenotypic characteristics of strain DY53
T are given in the species description. A comparison of the phenotypic properties of strain DY53
T and Fabibacter halotolerans JCM 13334
T is shown in Table 1 .
The almost-complete 16S rRNA gene sequence (1442 nt) of strain DY53 T was obtained. Comparison of 16S rRNA gene sequences indicated that strain DY53
T belonged to the family Flammeovirgaceae of the phylum Bacteroidetes. The strain was most closely related to members of the genera Fabibacter (96.7 % similarity to the type strain of the only species) and Roseivirga (94.7-95.0 %), with less than 91 % sequence similarity to other described genera. Phylogenetic analysis based on 16S rRNA gene sequences showed that 
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strain DY53
T formed a coherent cluster with the type strain of Fabibacter halotolerans with high bootstrap resampling values (100 % by the neighbour-joining method, 95 % by the maximum-parsimony method and 98 % by the maximum-likelihood method) (Fig. 1) .
Chemotaxonomic characteristics of strain DY53
T were typical of the genus Fabibacter in having MK-7 as the predominant quinone. The major cellular fatty acids (.5 %) of DY53
T were iso-C 15 : 0 , summed feature 3 (containing iso-C 15 : 0 2-OH and/or C 16 : 1 v7c), iso-C 15 : 1 G, iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH, similar to Fabibacter halotolerans JCM 13334 T (Table S1 ). Nevertheless, the percentages of summed feature 3 and iso-C 15 : 0 3-OH (16.9 and 9.4 %) were higher in strain DY53
T than in Fabibacter halotolerans JCM 13334 T (11.9 and 6.9 %), whereas the percentages of iso-C 15 : 0 and iso-C 15 : 1 G (21.5 and 14.8 %) were lower in strain DY53
T than in Fabibacter halotolerans JCM 13334 T (25.8 and 19.4 %), when grown under identical conditions. The presence of summed feature 2 (containing one or more of unknown ECL 10.928, C 12 : 0 aldehyde, iso-C 14 : 0 3-OH and iso-C 16 : 1 I), C 17 : 0 3-OH, C 17 : 1 v6c and 10-methyl C 17 : 0 at low levels also is a distinct characteristic that differentiates strain DY53
T from Fabibacter halotolerans JCM 13334 T . The DNA G+C content of strain DY53
T was 40.8 mol%, which is close to that of Fabibacter halotolerans JCM 13334 T (42.5 mol%). The 16S rRNA gene sequence divergence between strain DY53 T and Fabibacter halotolerans UST030701-097 T exceeded 3 %, an accepted value for the distinction of different genomic species (Stackebrandt & Goebel, 1994 T by the production of acid from sugars, b-glucuronidase activity and susceptibility to certain antibiotics (Table 1) .
Roseivirga echinicomitans KMM 6058 T (AY753206) Roseivirga ehrenbergii KMM 6017 T (AY608410) Roseivirga spongicola UST030701-084 T (DQ080996)
Fabibacter pacificus On the basis of the phylogenetic, chemotaxonomic and phenotypic data, we propose to classify strain DY53 T as the type strain of a novel species within the genus Fabibacter, Fabibacter pacificus sp. nov.
Description of Fabibacter pacificus sp. nov.
Fabibacter pacificus (pa.ci9fi.cus. L. masc. adj. pacificus pacific referring to the Pacific Ocean, from which the type strain was isolated).
Cells are rod-shaped, 0.5-0.7 mm wide and 1.5-5.0 mm long, and stain Gram-negative. Colonies on MA are 3 mm in diameter, circular, smooth, elevated and light red after 3 days at 35 u C. Growth occurs with 0.5-15.0 % (w/v) NaCl (optimum growth with 2.0 % NaCl). Grows at pH 6.5-8.5 and 15-40 u C (optimum growth at pH 7.5 and 35-37 u C). Chemo-organotrophic. Oxidase-and catalasepositive. Nitrate is not reduced to nitrite. (15), nalidixic acid (30) and rifampicin (5), but not to bacitracin (0.04 IU), kanamycin (30), penicillin G (10 IU), polymyxin B (300 IU), streptomycin (10), tobramycin (10), sulfamethoxazole (300) or tetracycline (30). Weakly susceptible to amoxicillin (10), nitrofurantoin (300) and novobiocin (30). The predominant menaquinone is MK-7. The major fatty acids (.5 %) include iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH/C 16 : 1 v7c), iso-C 15 : 1 G, iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH.
The type strain, DY53
T (5CGMCC 1.12402 T 5JCM 18885 T ), was isolated from a deep-seawater sample from the eastern Pacific Ocean. The DNA G+C content of the type strain is 40.8 mol%.
